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1.0  iaBfsakos 


The  expected  delivery  of  the  vacuum  system  has  been  deliyed.  Life 
testing  has  been  cotapleted  for  evaluation  of  the  present  prodxict.  Testing 
of  heater  design  changes  has  been  completed.  Effects  of  new  cathode  spray 
masks  have  been  evaluated.  Construction  of  tubes  containing  design  changes 
was  started  and  life  testing  will  soon  begin. 


1 


2.0  FORFOBE 


Ou  of  the  obJeetlTea  of  thle  contract  is  to  provide  laproved  tube 
prooeeeing  equlpnent  capable  of  producing  100  tubee  type  7^6  per  day.  Ihe 
principal  laproveBent  in  proceeaing  vlU  be  to  fire  coeqponent  parte  and  eeal 
tbbee  on  ion  p«p  exhaust  equlpnent.  Other  laproveMente  in  cathode  spray 
eqtuipMnt  and  aeeeabJy  Jigs  and  fixtuares  are  expected  to  iaprove  the  unlfora^ 

Ity  of  the  product.  By  evaluation  under  wious  conditions  on  new  test  equJ^ 
awnt  it  is  intended  to  reflect  the  benefits  of  this  work  in  ijsproved  ratings 
of  this  tube,  partlculskrly  in  the  areM  of  hi^  frequency  perfozaance,  and  to 
give  assurance  that  these  ratings  will  be  conpatlble  with  stable  perforasnee 
during  life. 

This  evaduatlon  Includes  life  testing  at  inereswed  values  of  plate 
dissipation  and  cathode  current,  under  megacycle  conditions.  Psrfoznance 
tests  will  also  be  conducted  at  2200  and  ^900  megacycles. 

Desiffi  modifications  will  be  made  to  the  heater  to  assure  longer  life. 

Ihe  adviuatsges  of  tungsten-rhenium  vlz«  and  darkened  Insulation  coating  will 
be  demonstrated. 

The  test  reqxilrements  for  the  improved  tube  sure  defined  by  the  SCL-700l/7^ 
specification  dated  24  May  1962. 
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3.0  HABBILTIVB  AID  IM3A 


3.1  lASK  I  -  VACUIM  EXHAUST  EQUIRIBET 

Tbe  vacuum  system  has  not  been  delivered.  It  vas  to  have  been 
ready  for  Inspection  by  General  Electric  at  Palo  Alto  by  March  1^, 
1963.  Delivery  In  Owensboro  vas  expected  by  March  29 1  1963*  Tb* 
delay  vas  reported  to  be  due  to  a  relocation  to  nev  facilities  by 
the  supplier.  Delivery  Is  now  e:g^cted  late  In  April. 

Installation  and  prove-out  Is  still  planned  at  the  site  of 
final  operation. 

3.2  TASK  II  -  TEST  BI^UIIMEMT 

Life  testing  of  the  present  product  on  the  nev  test  equipment 
has  been  completed. 

3.2.1  -  4^  NC  LIFE  TEST 

A  50  tube  sample  was  tested  at  4^0  Me.  Ten  tubes  were  subjected 
to  each  of  the  five  test  conditions  as  reported  In  the  Second  Quar¬ 
terly  Report  (3.2.1>page  4).  Table  I  repeats  those  conditions  here 
for  convenience. 


Condition 

Eb 

(Volts) 

(2) 

Ig 

(■a) 

Kin) 

(Watts) 

Po 

(Watts) 

1 

150 

7 

3 

1.25 

0.6 

2 

150 

10 

5 

1.5 

0.85 

3 

200 

15 

7 

3.0 

1.8 

4 

250 

15 

6 

3.75 

2.3 

5 

350 

20 

8 

7. 

4.2 

Table  I  4^  Me  Life  Test  Conditions 


■3. 


The  inoperative  failure  rate  on  the  ^0  tubes  tested  vas  4^ 
and  these  were  identified  as  grid  to  plate  shorts.  These  aay 
hare  been  due  to  loose  particles  within  the  thbe.  They  do  not 
appear  to  be  related  to  the  test  conditions. 

One  failure  occurred  for  a  change  in  frequency  beyond  the 
life  test  end  point  limit  of  30  Me. 

The  values  of  power  output  measured  at  3900  Me  were  eompauad 
to  the  specified  life  test  end  point  of  3  nM  and  also  to  a  15  oM 
minimum.  A  failure  rate  of  6^  occurred  when  comparing  to  the  3 
irif  end  point  >  and  a  12$  fallxire  rate  is  reported  when  comparing 
to  the  13  hM  minimum.  One  half  of  the  total  failures  occurred 


in  the  sample  tested  at  condition  3. 

A  comparison  was  also  made  of  reauilngs  for  zero  bias  transcon¬ 
ductance.  Condition  2  (Ik  «  15  nA)  was  the  most  stable  while 
condition  3  (Ik  «  28  mA)  showed  a  10^  degradation.  Figure  1 
shows  a  graphical  representation  of  the  results  of  this  test. 

The  average  percentages  of  change  in  zero  bias  transconductance 
by  conditions  are: 


Condition  1  -2 .0^ 

Condition  2  Q$ 

Condition  3  -T.l^t 

Condition  4  -2.355t 

Condition  3  -10.4^ 

Zero  bias  transconductance  is  not  a  life  test  end  point  condition 
for  430  Me  life,  but  it  was  included  for  Infonsatlon  as  a  point 
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for  eonparlsoa  vlth  6o  cycle  life . 

The  ntnber  of  fhllures  are  listed  In  Table  II. 

k50  Me 

Po  3900  Me  F 


Inop. 

If 

0  Sm 

^t 

P02 

At 

Ihk 

IR 

LTEP 

222-264  6300»* 

30^1 

3  bN 

13  bN 

30  Me 

20  uA 

30  Meg 

Cond.  1 

0 

0 

0 

0 

1-13  vu 

0 

0 

0 

Cond.  2 

1 

0 

0 

0 

1-3  bM 
1-13  BN 

0 

0 

0 

Cond.  3 

0 

0 

0 

0 

1-15  BN 

0 

0 

0 

Cond.  4 

1 

0 

0 

0 

0 

0 

0 

0 

Cond.  3 

2 

0 

0 

0 

2- 3  bN 

3- 15  BN 

1 

0 

0 

Total 

4* 

3-3  BN 
6-13  bN 

1 

Table 

II  loaber  of  Defectives  on  Ufe  Testing  at  4^0 

Me 

(10  Tabes  Per  Condition) 

*  Includes  2  vhlch  were  physically  dsmaged  during  final  testing 
period. 

**  Unit  on  60  cycle  life  only. 

.2.2  -  60  CrCUB  UTK  TBSfS 

A  100  tube  saiiqple  was  tested  at  60  cycles.  Twenty  tubes  were 
subjected  to  each  of  firs  test  conditions  as  reported  last  q,uarter 
(3.2.2,  page  3).  These  conditions  are  repeated  in  Table  III. 
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Condition 

Ip 

(fOltS  XBS) 

Ik 

(■h) 

Ig 

(sa) 

Bg 

(Ofaas) 

Pw 

(«atts) 

1 

130 

11 

1. 

6800 

1.5 

2 

103 

15 

2.5 

2200 

1.5 

3 

130 

l6 

2.3 

2700 

2.0 

k 

150 

17 

2.5 

2700 

2.5 

5 

130 

21 

3.5 

l600 

2.5 

T»bl«  ni  6o  Cycle  Life  Teet  Coodltioae  (eg  -  Ikj) 


A  total  of  13  of  the  100  tttbee  failed  for  either  grid  to  cathode 
shorte  or  grld-to-all  losulatlon  resistance.  There  were  no  failures 
for  production  life  testing  on  Lot  62-17.  A  ■ajorl'ty  of  these  fail¬ 
ures  occurred  during  or  following  an  off  period  for  testing.  Loose 
particles  asy  account  for  sons  of  these  failures.  It  Is  also  be- 
llsTed  that  the  high  failure  rate  night  be  caused  by  the  grid  drlre. 
The  source  voltage  of  14t  BHB  Is  fed  through  a  series  resistor,  and 
the  full  voltage  appeared  between  the  grid  and  cathode  during  tube 
warsnip  each  thee  the  heater  was  cycled.  The  noraal  test  condition 
uses  7.7T  MB  which  Is  fed  through  a  large  valued  series  capacitor 
to  the  grid.  A  resistor  Is  connected  between  grid  and  cathode.  The 
nexlsraa  voltage  In  this  ease  Is  7*7  volts. 

Of  100  tubes  in  the  60  cycle  life  tests,  $  tubes  exhibited  a 
heater  current  above  the  established  Halt.  It  has  been  antici¬ 
pated  that  the  proposed  heater  design  changes  would  reduce  the 
aaount  of  heater  current  cllab.  Frelialnaxy  tests  on  tubes  with 
these  changes  are  suanarlxed  later  In  this  report  (3*3 •!>  P«go  12). 


FftTonbl*  effects  of  beater  design  changes  are  snpported  bgr  1000 
hours  of  life  testing. 

Ihere  vas  one  failure  for  low  zero  bias  tmasoondnetanee  frost 
20  tubes  operating  under  condition  3  (l6  ad  Ik),  the  other  k  lots 
had  no  failures.  Condition  k  and  3  (17  and  21  ad  cathode  current 
respectiTsly)  were  the  aost  stable,  figure  2  illustrates  these 
test  results. 

Power  output  at  k30  Me  was  read  as  a  point  for  conparison  with 
life  test  conditions  for  k30  Me  life.  This  is  not  a  specified  life 
test  end  point.  The  6o  cycle  life  teat  was  perforaed  at  5  conditions 
rangli>g  frea  10  ad  to  17.5  ad  of  plate  current.  The  acceptance  in¬ 
spection  test  condition  for  reading  450  Me  power  output  is  now 
specified  as  8  ad  plate  current.  Sleven  failures  occurred  froa 
100  tubes  tested  to  this  specification.  Direct  correlation  on 
the  basis  of  4^0  Me  Po  therefore  is  not  possible  betireen  4^0  Me 
and  60  cycle  life  tests  since  readings  for  4^0  Me  life  were  taken 
on  the  life  test  rack  at  the  current  level  of  the  particular  life 
test  condition.  Consideration  will  be  given  to  establishing  a 
unifozB  test  condition  Vaxov^aaat  the  specification. 

The  power  output  at  3900  Me  was  observed  althouid^  this  also 
is  not  a  life  test  end  point  on  60  cycle  life.  Six  tubes  froa  a 
total  of  100  failed  when  testing  to  the  3  ^  miuimm  as  specified 
as  an  end  point  for  430  Me  life.  Twenty  tubes  failed  when  testing 
to  a  13  iMT  liait.  The  13  ad  plate  current  teat  condition  appears 
to  be  narginal  and  it  was  decided  that  definite  conclusions  should 
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not  lie  drawn  from  tbeae  data.  Future  testing  for  both  5900  Me 
Po  and  450  Me  Po  is  to  be  done  at  current  ratings  at  which  the 
life  test  is  run. 

A  suseaxy  of  the  number  of  life  test  defectives  at  60  ejols 
life  is  provided  in  Table  17. 

450  Me 


Inop. 

If 

08m 

Sm 

ABf 

IR 

Po 

i^t 

5900  Me 
PO2 

F 

At 

LIEP 

222-264  6500 

25ik 

20  ua  50  Meg 

Info 

3011 

Info 

mfo 

Cond. 

1 

2 

0 

0 

2 

0 

4 

1 

1-3  atf 

3-15  m 

0 

Cond. 

2 

0 

2 

0 

1 

0 

0 

7 

4-15  bW 

0 

Cond. 

3 

1 

0 

1 

0 

0 

1 

0 

2-3 

5-15  nW 

0 

Cond. 

4 

2 

2 

0 

0 

0 

1 

0 

/ 

1-3  Mtf 

3-15  M 

0 

Cond. 

5 

2 

1 

0 

2 

0 

0 

1 

2-3  bM 

5-15  aw 

0 

Total 

7 

5 

1 

5 

0 

6 

11 

6-3  m 

20-15  bm 

0 

Table  17  Vunber  of  Defectives  On  Life  Testing  At  60  CFcles 
Per  Second.  (20  Tubes  Per  Condition) 


3.2.3  -  SKCCTIOH  OF  LUK  TEST  COIDITIORB 

The  life  test  data  on  prodxiction  Lot  62-17  were  reviewed  at  an 
internal  meeting  on  March  26,  1963.  The  objective  was  to  select 
from  the  five  conditions,  two  conditions  each  of  450  Me  life  and 
60  cjele  life  for  future  testing  aimed  at  improring  the  tube  ratings. 
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It  vas  pointed  out  that  our  proposed  specif leatlon,  SCL-7001/74, 
raises  the  cathode  current  rating  from  10  nA.  to  15  aA.  and  the 
plate  dissipation  from  1.0  watts  to  1.5  watts.  It  was  agreed  tbat> 
of  the  two  conditions  selected  for  future  testing,  one  should  re* 
fleet  the  tube  ratings  and  one  should  be  at  a  higher  point  at 
which  the  tube  could  reasonably  be  e:q?ected  to  pe«s.  On  this 
basis,  the  conditions  which  were  selected  ajre  as  follows  in 
Table  y. 

6o  Cycle  Life 


Condition  1 

Condition  2 

Eb 

180  Vdc 

180  nc 

Eg 

6  V  BMS 

6  y  BMS 

R1 

3300  Ohms 

2200  (kmis 

Rg 

1200  Ohms 

700  Ohms 

Ig 

1.9  nA 

2.9  nA 

IP 

13.2  mA 

17.1  mA 

Ik 

15.1  mA 

20  mA 

PP 

1.53  Watts 

2.08  Watts 

1  h50  Me  Life 

Bp 

150  Vdc 

250  Vdc 

Ig 

5  nA 

6  mA 

Ik 

15  nA 

21  mA 

Pm 

1.5  Watts 

3.75  Watts 

1  ^out 

0.65  watts 

2.3  Watts 

Table  V  Life  Test  Conditions  Selected  For  Future  Testing 
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3.2.^  -  2200  MC  POWER  QMN  !IEST  SET 

All  construction  on  modification  of  the  carlty  for  easier 
access  has  been  cosvleted.  The  test  set  Is  still  in  the  En¬ 
gineering  Test  Lab.,  but  is  to  be  transferred  soon. 

3.2.3  -  EEQIREBBINO  SAMFIZS 

nie  first  lot  of  exiglneerlng  samples  has  been  shipped.  These 
tubes  represent  the  present  product  vhlch  has  been  tested  on  the 
new  equipment. 

3.3  TASK  III  -  TUBE  DESIGN  IMHtOVEMBIlI 
3.3.1 .  hbasbr  DBsicar 

Tuibes  were  made  with  four  different  heater  configurations: 
a  regular  production-type  tungsten-vlre  heater  with  white  coating, 
a  tungsten-wire  heater  with  the  surface  of  the  insulation  darkened 
with  tungsten,  a  heater  of  tungsten-rhenium  ailloy  wire  with  a  white 
coating,  and  a  tungsten-rhenitm  alloy  wire  with  the  surface  of  the 
insulation  darkened  with  tungsten.  The  tuibes  were  subjected  to  a 
series  of  four  tests: 

1.  A  progressive  stress  heater-cathode  life  in  which  the 
potential  applied  between  heater  ai»d  cathode  is  varied. 

2.  A  beater  cycling  test  in  which  the  heater  voltage  is 
cycled  on  and  off. 

3.  A  1000  hour,  60  cycle  life  test  with  a  positive  heater- 
cathode  potential. 

4.  A  1000  hoTir,  60  cycle  life  test  with  a  negative  heater- 
cathode  potential. 
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TtM  progresslw  straae  heatar-catbode  life  test  consists  of 
Taxylng  the  heater  to  cathode  voltage  fron  140  Tde  to  soae  voltage 
(nsoally  900  ?)  at  vhlch  a  breakdown  viU  oeenr.  The  rate  of 
voltage  change  Is  l6  volts  per  hour.  The  evaluation  of  design 
changes  is  based  on  the  rate  of  fallore  for  each  design* 

laeh  of  the  four  designs  tested  were  subjected  to  the  nartsma 
supply  voltage  of  1000  volts  without  100)(  failure  of  the  lot.  The 
fhllure  rates  for  the  two  dsurkened  heaters  veto  IT  *7$  for  tungsten 
•  wire  and  23*5](  for  tungsten-ihenitn  wire.  The  two  idxlte  heaters 

eidilbited  70.0)1  and  71*2)1  failure  rates,  for  tungsten  wire  and 
tuxigsten-rheniOB  wire  respectively.  A  distinct  advantage  is  in¬ 
dicated  from  the  darkening  process. 

The  heater  cycling  test  consists  of  cycling  the  heater  voltage. 
Heater  voltage  is  on  one  minute  and  off  one  ainute  with  a  positive 
heater  to  cathode  voltage  of  TO  volts.  Measurements  are  made  for 
shorts,  opans,  axid  heater-cathode  leakage  current.  The  only  fOUures 
for  leakage  are  to  be  reported  for  darkened  heaters,  failures  first 
appeared  at  6000  cycles  for  tungsten-rfaenlua  heaters  and  at  8000 
cycles  for  tungsten  heaters.  There  was  one  failure  for  an  open 
heater  in  each  lot  of  white  heaters.  Orid  to  cathode  shorts  occurred 
in  all  lots,but  this  appears  to  be  due  to  loose  particles.  This 
would  laply  that  heater  design  is  not  a  factor*  Internal  inspection 
revealed  a  little  aore  sublimation  fron  dark  heaters.  Slightly  more 
aubliaation  occurred  from  tungsten-zheniun  wire  heaters  than  from 
tungsten  heaters. 
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The  6o  cycle  life  test  vae  perforaed  vlth  tvo  ccmdltioae.  A 
70  volt  de  potential  was  applied  betveen  heater  and  cathode.  In 
one  condition,  Khk  vae  positive,  and  in  the  second,  l^k  vas  nega¬ 
tive.  Heater  current  changes  and  heater-cathode  leakage  were 
noted. 

In  the  lot  tested  vlth  a  positive  Khv*  stable  heater 

current  vas  vlth  darkened  tungsten-rhenlua  vlre .  m  aost  eases , 
the  change  vas  so  little  as  to  be  vlthln  reading  accxuracy.  Ihe 
"vhlte*  heaters  possessed  the  aaxlaua  variation  vlth  the  greatest 
change  in  regular  tungsten  vlre.  No  leakage  failures  vere  found 
on  axiy  lot  In  this  test. 

In  the  lot  tested  vlth  negative  Ehk>  again  the  aost  stable 
heater  current  vas  vlth  the  darkened  tungsten-rhenium  vlre.  Here 
also  the  change  vas  vlthln  reading  accuzaey.  Ihe  lot  vlth  "vhlte* 
tungsten  heaters  had  6o^  vhich  exceeded  the  established  upper  limit 
for  heater  current.  The  failures  can  be  attributed  to  a  lot  of 
heaters  vhich  possessed  characteristics  causing  failure  In  our 
regular  production.  This  test  Is  being  repeated  vlth  aix>ther  lot 
of  heater  vlre.  One  failtne  occurred  vlthln  the  lot  of  dark  tung- 
sten-rhenlm  vlre  for  heater-cathode  leakage  current.  No  failures 
occurred  In  any  other  heater  configuration. 

Heater  current  cliob  during  life  is  suDBHurised  in  Table  VI-cosi- 
parlng  these  heater  tests  vlth  other  available  data.  It  should  be 
noted  that  the  regular  and  the  special  60  cycle  Ilfs  tests  utilise 
a  negative  Bhk>  Xbe  4^0  Me  life  test  has  no  potential  applied  be- 


1 

Number  Tubes 

! 

1 

Average  Change 

Above  264  mA 

Total 

Test 

In  Heater  Current 

(0-1000  Ers.) 

Tubes 

Regular  60  Cycle  Life 
(Lot  62-17) 

+  16.07  mA 

2 

15 

I  Pulse  Life  (Lot  62-17) 

+  12.67  mA 

0 

15 

Special  60  Cycle  Life 

(Prom  Lot  62-17)  (-Bhk) 

Condition  1 

+  13.22  mA 

0 

20 

Condition  2 

+  15.25  mA 

2 

20 

Condition  3 

+  13.89  mA 

0 

20 

Condition  4 

+  14.67  mA 

2 

20 

'  Condition  3 

+  16.58  mA 

1 

20 

1  450  Me  Ufe 

1  (From  Lot  62-17)  (No  Ebk) 

+  10.8 

Condition  1 

dA 

0 

10 

.  Condition  2 

+  9.0 

mA 

0 

10 

Condition  3 

+  8.7 

mA 

0 

10 

Condition  4 

+  9.4 

mA 

0 

10 

Condition  3 

1 

+  11.3 

mA 

0 

10 

'  Heater  Tests  (-hShk) 

Txmgsten-Rhenlum  -  Deo:k 

-  1.5 

mA 

0 

10 

1  Tungsten-Rhenlm  -  White 

+  7.4 

mA 

0 

10 

1  Tungsten  -  Deirk 

+  6.3 

mA 

0 

10 

Tungsten  -  White 

+  10.1 

mA 

0 

10 

Heater  Tests  (-Ehk) 

Tungsten-Rhenium  -  Dark 

+  1.3 

mA 

0 

10 

Tungsten-Rhenium  -  White 

+  9.0 

mA 

0 

10 

j  Txmgsten  -  Dark 

+  4.5 

dA 

0 

10 

!  Tungsten  -  White 

+  31.7 

mA 

6 

10 

Table  VI  Heater  Current  Climb  During  Life 
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tween  heater  and  cathode,  atese  three  tests  contain  tungsten 
heaters  with  white  coating.  A  negative  appears  to  accelerate 
heater  current  climb.  Use  of  darkened  tungsten-rhenium  wire  was 
effective  to  1000  hours.  Continued  long  life  tests  are  operating. 

Effects  of  the  new  material  on  emission  properties  were  investi¬ 
gated.  The  use  of  these  materials  did  not  seem  to  cause  any  degra¬ 
dation  or  cathode  poisoning  in  eusy  form.  Figures  3  ^  Illustrate 

this  test. 

3.3*2  -  CATHOIE  SPRAY  MASK  DESIGN 

Life  tests  have  been  completed  for  evsiluatlon  of  new  cathode  spray 
mask  designs.  The  selection  of  the  fixisil  design  was  not  based  solely 
on  electrical  characteristics  observed  In  these  tests.  The  ntmber 
of  failures  at  various  testing  periods  which  could  be  attributed  to 
loose  particles  of  cathode  coating  was  one  factor.  The  ease  of  fabri¬ 
cation  of  the  final  design  fixtures  was  another.  Table  VII  axid  Figures 

6,  and  7  present  a  susmaiy  of  transconductance  and  plate  current 
effects . 

All  lots  experienced  an  early  life  degradation  In  both  zero  bias 
transconductance  and  plate  current.  Tests  have  been  performed  on 
tubes  stabilized  under  high  current  density  conditions  In  order  to 
eliminate  this  effect.  Successful  operation  to  1^0  hours  can  be 
reported  with  no  degradation.  A  control  group  tested  similarly 
but  with  the  original  stabilization  experienced  degradation  and 
eventual  recovery  In  all  tubes.  Due  to  this  degradation,  a  paral¬ 
lel  series  of  life  tests  Is  planned  for  tubes  containing  design 
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IP 
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IP 

60  Cjrola  Bmp  Vhv. 

Bmlad  Maak 

12^ 

7.28 

11,336 

6.93 

11,700 

7.48 

Livpad  Huk 

10,326 

6.84 

9,9a)^ 

6.7 

9,812 

7.20 

Ragolar  Maak  (50#) 

12,860 

6.88 

12,060 

6.36 

13,000 

7.38 

Bagolar  llaak  ()i0#) 

14,420 

7.54 

12,860 

6.54 

13,040 

7.02 

Folaa  Lifa 

Bertlad  Maak 

11,052 

6.88 

9,088 

6.00 

10,292 

6.48 

Llppad  Nuk 

12,868 

7.96 

U,20e 

6.88 

11,480 

7.76 

Bagolar  Maak  (50#) 

13,060 

7.34 

11,054 

5.84 

11,100 

6.06 

Bagolar  Maak  (koi) 

13,544 

7.40 

11,704 

6.24 

U,36o 

7.24 

El|^  Anblant  Life. 

BeTalad  Maak 

9,906 

6.15 

9,229 

6.23 

8,250 

6.06 

Lisped  Maak 

9,487 

6.27 

8,382 

6.0 

8,458 

6.2 

Bagolar  Maak  (50#) 

11,020 

6.66 

9,832 

6.26 

9,751 

6.21 

Bagolar  Maak  (40#) 

U,243 

6.76 

9,516 

6.17 

9,871 

6.37 

Mbit  fn  S«ro  BlM  Txmnaeondoe'taae*  and  FLata  Cwmit  trap  Ufa  faata  Ob 

Cattaoda  Spragr  Maak  Bffaeta 
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LIFB  S8T  DUHAXIOX 


chAQges  vlth  both  stabilization  procedures  to  be  used. 

Failures  vhich  were  attributed  to  particles  aaounted  to  10]( 
of  the  tota^.  tubes  made  vlth  the  regular  spray  mask  on  the  initial 
run.  In  paxellel  tests,  the  tubes  made  vlth  the  lipped  mask  bad  no 
failures  and  the  lot  made  vlth  the  beveled  mask  had  tvo  failures. 
Internal  inspection  could  not  detect  the  cause  as  being  due  to 
paurticles.  Another  lot  of  300  tubes  made  vlth  the  beveled  mask 
exhibited  3  similar  failures  the  cause  of  vhich  vas  not  detected. 

Both  nev  designs  provided  the  required  reduction  in  rejects  due 
to  stray  paurtlcles  of  cathode  coating.  A  complete  set  of  beveled 
masks  vas  ordered.  Since  they  vere  more  easily  produced,  the  set 
vas  ready  for  use  vlthln  two  veeks.  The  lipped  mask  vas  not  en¬ 
tirely  eliminated  from  consideration.  It  may  be  recalled  at  a 
later  date. 
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k,0  COaCLDBlDlB 


The  TKCUTM  system  has  not  been  received.  Life  tests  on  the  present 
product  have  been  cosqpleted  and  the  first  lot  of  engineering  sanples  has 
been  delivered.  Prelimlnazy  evaluation  has  been  eoapleted  on  tabes  con¬ 
taining  heater  design  changes  and  on  tubes  made  using  new  cathode  spray 
masks.  Conpatablll'ty  of  these  design  changes  must  still  be  verified.  Final 
design  spray  fixtures  have  been  completed.  Production  of  tubes  containing 
design  changes  has  been  started.  Life  tests  asre  to  begin  as  soon  as  stablli- 
xation  is  complete. 


5*0  FBOOBMC  FOR  THE  RBXT  miERVAL 


The  vacuum  system  vlll  he  installed  at  the  site  of  final  operation. 
Prove  out  vlll  be  done  at  this  location.  Construction  of  tuibes  containing 
design  changes  vlll  be  completed.  They  vlll  be  evaluated  on  the  nev  test 
e^ulpnent,  and  a  second  set  of  engineering  saisples  vlll  be  set  aside  for 
later  shipment.  Effort  vlll  begin  toward  establishing  processing  schedules 
for  the  nev  exhaust  equipment. 
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6.0  FUBLICAIIONS,  REFOBTS  ADD  CONFERENCES 


6.1  PUBLICATIONS  -  None 


6.2  REPORTS  -  Monthly  Report  No.  7 

PEM  For  Tube  Type  ll(fi36 

by  J.  0.  Marshall  tocr  the  period  of 

January  1,  1963  to  Feasiruary  1,  1963 

Monthly  Report  No.  8 

HEM  For  Tube  Type  7*iflS6 

by  J.  D.  Marshall  forrthe  period  of 

February  1,  1963  toJMarch  1,  1963 

Monthly  Report  No.  9 

EEM  For  Tube  !iyi>e  II|8B6 

by  J.  D.  Marshall  for=r  the  period  of 

March  1,  1963  to  Marcc2h31,  1963 

Quarterly  Report  No.  2 

PEM  For  Tube  Type  7’i9B6 

by  J.  D.  Maurshall  forr-  the  period  of 

1  October  1962  through  31  December  1962 


6.3  CONFERENCES 

1.  Organizations  and  personnel  preoencnt; 

USASSA 

L.  Coblentz 

General  Electric  Company 
J.  D.  Campbell 
E.  L.  Davis 
J.  D.  Marshall 
H.  L.  Thorson 

Place  and  date: 

General  Electric  Conqpany 
Owensboro,  Kentucky 

Jantury  16,  1963 

Subject: 

To  review  progress  to  date  aaod  discuss  future 
schedule. 
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7.0  FEBSOIOIEL 


Engineering  personnel  qualifications  not  Included  In  previous  reports 
ue  described  on  the  following  pages.  Time  spent  on  the  program  during  this 
ireport  period  was  as  follows: 


Approved  by: 


J.  D.  Campbell 

129 

hours 

J.  D.  Marshall 

168 

hours 

S.  A.  Jolly 

127 

hours 

R.  E.  Pitts 

115 

hours 

H.  W.  Grant 

108 

hours 

C.  H.  Howard 

hours 

L.  F.  Jeffrey 

44 

hours 

W.  U.  Shipley 

4o 

hours 

V.  P.  Quirk 

34 

hours 

J.  R.  Osborne 

12 

hours 

D.  A.  Hoblett 

10 

hours 

0.  E.  Moore 

6 

hours 

Other  personnel 

4 

hours 

Submitted  by: 

'j,  D.  Campbell,  Project  Engineer 
Planar  Tube  Product  Design 

Beceivlng  Tube  Department 


n  UsKakall 


^J.  D.  Marshall 
Planar  Tube  Product  Design 
Receiving  Tube  Department 
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DR,  C.  H.  HOWARD  -  CRYSTALLOGRAPHER,  BIOCHailST  -  ADV^lllCED  DEVELOPMBHT 


Dr.  Howard  received  his  Bachelor  of  Arts  Degree  in  Science  from  Baker 
Ifttiversily  in  1931>  his  Master  of  Science  Degree  in  Biochemistry  from  Okla¬ 
homa  A  &  M  College  in  1933 >  his  Fh.D.  in  Biochemistry  from  Rutgers  Uhi- 
versily  in  1935*  He  worked  with  E.  R.  Squibb  and  Sons  and  the  Kendall  Chemi¬ 
cal  Compaisy  as  a  chemist  from  193^  to  19^9*  Dr.  Howard  transferred  to  the 
Receiving  Tube  Department  of  General  Electric  from  another  component  of  the 
Company  and  has  been  assigned  X-Ray  Diffraction  and  Tube  Materials  Process¬ 
ing.  He  is  a  member  of  the  American  Crystallographic  Association  and  the 
Socle'^  for  Applied  Spectroscopy. 
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.  MVID  IjOBUTT  -  SFECTROGRAPHER  -  AD^8^iCED  DEVELOIMBWT 

Mr.  Rbblett  graduated  from  Kentucky  Wesleyan  College  in  195^  with  a 
B.S.  in  Chemistry.  He  worked  for  Mead  Johnson,  Evansville,  Indiana,  as  a 
chemist  for  six  months  In  1936.  He  attended  Boston  College  In  i960  for  a 
course  in  Industrial  Spectroscoipy .  For  the  last  six  years  he  has  been  a 
spectrogra]dier  for  the  Receiving  Tribe  Department  of  General  Electric.  He 
is  a  member  of  the  Society  for  Applied  Spectroscopy. 


i 

! 
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MR.  Y«  P,  QUIBK  -  MEmLOROIBT  -  ADYMOD  MYEILOaiBlIT 


After  discharge  from  the  Hhvy,  he  studied  engineering  at  Virginia  Poly¬ 
technic  Institute,  Blackburg,  Virginia.  In  19^9,  he  received  a  B.S.  In  Ceramics 
and  Metallurgy. 

He  Joined  the  U.S.  Steel  Corporation  in  19^0,  as  a  Ceramist  in  refractory 
evaluation.  From  1991  to  1993 1  he  served  as  an  Instructor  of  mineral  technology 
for  the  Mineral  Industries  Extension  Services,  Pennsylvania  State  College,  State 
College,  Pennsylvania,  ^lle  doing  graduate  work  in  Mineral  Economics. 

From  1993  to  1997>  he  did  applied  reseaurch  and  development  in  materials 
and  processes  for  electron  tubes  at  the  Generad  Electric  Receiving  Tube  Bepaui;- 
nent,  Owensboro,  Kentucl^. 

In  1997 «  he  Joined  Hestinghouse  Electric  Conpamy,  Bettes  Atomic  Power  De- 
partamnt,  aua  a  Senior  Engineer  in  design  aund  development  of  nucleaor  core  com¬ 
ponents. 

He  rejoined  the  General  Electric  Company  in  199B,  and  since  that  time  has 
been  a  Metallurgist  in  development  and  evaluation  of  materials  for  electronic 
tvibes  and  tube  circuit  applications. 

He  is  a  Registered  Professional  Engineer  in  Kentuclgr,  a  member  of  the 
Aamrlcan  Ceramic  Society  amd  American  Society  for  Metals.  He  has  done  develop¬ 
ment  work  on  vapor  deposition  of  tungsten  film  on  ceramic  substrates  for  TQM 
Resistors. 
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MR.  W.  U.  SHIPUg  -  COSSULTIIC  BMSIHBBR  -  BROIHEERIIIG  IIST  LABOIUTOIg 


Mr.  Shipley  recelred  his  BSEB  at  Purdue  Uhlverslty  In  19^*  Following 
graduation  he  entered  the  General  Electric  training  progran  and  In  1990  he 
became  associated  with  the  Engineering  Test  Laboratoxy,  where,  at  the  present 
he  holds  the  position  of  Consulting  Engineer. 

Mr.  Shipley  has  a  broad  experience  in  developing  test  methods  and  test 
eq,alpment.  He  developed  the  "Shipley  Interface  Test  Method"  for  measuring 
Interface  resistance  In  vacuum  tubes. 

He  presented  a  paper  at  the  IRE  on  "A  Method  of  Measuring  Cathode  Inter¬ 
face  Ihqpedance"  In  1996,  and  "Qie  Effects  of  Pulse  Operation"  also  at  IRE  In 
1996.  "An  Impulse  Test  for  Evaluating  the  Vibrational  Characteristics  of 
Receiving  Tubes  Over  a  Hide  Freqtiency  Range"  was  presented  at  IRE  In  1998  • 

Mr.  Shipley  Is  a  Senior  member  of  IRE;  A  Registered  Professional  En¬ 
gineer  In  Kentucky;  The  Chairman  of  JETC  9*8;  and  a  member  of  Tau  Beta  PI 
engineering  society. 

Mr.  Shipley  served  as  a  navigator  in  the  U.S.  Air  Force  during  World  War 
II  from  19^  until  19^3  In  the  European  Theatre  of  Operation. 
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aiBJgRAT.  ELECTBIC  CQHEUir 
ELECTRONICS  COMPONENTS  DIVISION 
RECEIVING  TUBE  DEB&RTMENT 
CHENSBORO,  EENTUCKT 


SUBJECT:  Third  (3rd)  Qoarterily  Report 
Order  No.  190?7-PP^2-8l-8l 
Contract  No.  DA-36-039SC-86738 

Number 


Adrlsory  Group  on  ELeotronlc  DerLces 
3I16  Broadway,  8th  Floor 
New  Tork  13,  New  York 
Attn:  Chaiznan,  Low  Power  Derloes 

Armed  Seirlces  Technical  Information  Agency 
Doctooent  Serrice  Center 
Arlington  BUI  Station 
Arlington  12,  Virginia 

Commanding  Officer 

U.  S.  Army  Electronics  Research  &  Derelopnent  Agency 
Attn:  SELRA/SL-IRH 
Hr.  Sheppard 

Fort  Monmouth,  New  Jersey 

Coananding  General 

U.  S.  Amy  Electronics  Command 

Attn:  AM3EL.PP  (PD-^b) 

Fort  Monmouth,  Nw  Jersey 

Commanding  Officer 

U.  S.  kng  Elaotronlcs  Materiel  Siqpport  Agenpy 
Attn:  SSMS-IFE,  Mr.  E.  Anderson 
Fort  Momcnth,  New  Jersey 

Canadian  Liaison  Officer 

•>  Office  of  the  Chief  Signal  Officer 

Oepairtment  of  the  Amy 
The  Pentagon 
Washington  2^,  D.C. 

U.  S.  Ari^sr  ELeotronics  Materiel  Agency 
Attn:  Chief,  Quality  Assurance  Operations  Dir. 

225^  South  18th  Street 
Philadelphia  3$  Pennsylranla 

Bell  Telephone  Laboratories 
Murray  Hill,  New  Jemap 
Attn:  Librarian 


of  Copies 
2 


10 


1 


1 


1 


1 


1 


1 


QENER&L  ELECTRIC  CGMB&NT 
ELECTRONICS  COMPONENTS  SI7ISI0N 
RBCEI7INQ  TUBE  DEBLRTMENT 
OWENSBORO »  KENTOCKI 


SUBJECT:  Third  (3rd)  Quarterly  Report 
Order  No.  19057-PP-62-81-81 
Contract  No,  D(l-36-039SC-86738 
Page  Two 

Nmnber  of  Copies 

Sylvania  Electric  Conpany  ‘  '  1 

Einporiun,  Pennsylvania 
Attn;  lir.  C.  Douglas 

Radio  Corporation  of  America  1 

Harris  on  j  Nw  Jersey 
Attn:  Mr.  Clarence  West 

Raytheon  Company  1 

Waltham  Massachusetts 

Attn:  Ifenager,  Oovemment  Relations 

Tui:g-Sol  Electzi.c,  Inc.  1 

HLoomfleld,  New  Jersey 
Attn:  Manager,  Government  Relations 

U.  S.  Amy  Electronics  Materiel  Agency 
Attn:  SBIMA-R2b 
22^  South  Eighteenth  Street 
Fhlladelpfaia  3»  Rannsylvania 


Balance  of  Copies 


